Scar formation, caused by the abnormal expression and accumulation of collagen molecules accompanying the expression of heat shock protein 47 (Hsp47) , a collagen-specific molecular chaperone , is a serious problem after surgery in the postnate , whereas in the fetus, the wound heals without scarring . In this study, we compared the expression patterns of Hsp47 and type I and type III collagens i nduced by TGFbetween fetal and neonatal fibroblasts in the primary cultures expressions of both Hsp47 and collagen mRNAs and proteins were observed to be induced by not in the fetus. We performed a reporter assay using pLUC 5 .5 (III), which carried the enhancer/promoter
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Introduction
Heat shock protein 47 (Hsp47), a 47-kDa stress protein, is a molecular chaperone, which is localized in the endoplasmic reticulum (ER) as inferred from the presence of a carboxyl-terminal RDEL sequence similar to the ER retrieval signal, KDEL 1-3). Hsp47 is an essential protein for the synthesis and processing of various types of collagens 4,5). Collagen-producing cells always accompany the expression of Hsp47, but conversely, non-producing cells do not 1,6-10).
There is a remarkable morphological and biochemical difference in the wound healing process between fetal and neonatal animals. Neonatal skin wounds heal with scar formation, whereas fetal skin wounds show minimal inflammatory response and heal without scar formation, fibrosis and contracture11-13). Scar formation is characterized by an abnormal deposition and placement of collagen fibers, especially type I and type III collagens, accompanied with an increased expression of Hsp47 14,15).
It has been shown that fetal scarless wound repair is not attributed to systemic factors involved in the immune system, serum, or amnionic fluid. The capacity for scarless healing is considered to be inherent in fetal tissue itself, and fibroblasts are thought to be the main effectors of scarless healing in fetal tissues16-23).
However, the details of this mechanism are largely unknown.
Scar formation during skin wound healing of neonates has been reported to be closely related to the 
Reverse transcription-polymerase chain reaction (RT-PCR)
Total RNA was extracted from cultured fibroblasts using ISOGEN (Wako, Japan). Reverse transcription-
RT-PCR with PLASTINUM Taq (Invitrogen life technologies). Samples were incubated in a PCR
for 25-35 cycles, depending on the primer sets (see Table 1 ). The PCR products were separated by electrophoresis on a 1.6% agarose gel and the bands were visualized by ethidium bromide staining34). The density of each band was quantified using a Scion Image. The density of the band untreated with TGF- Quantification of the luciferase activity was carried out with a Lumat LB 9501 (Berthold) as described previously35). The activity of pRL-TK (internal control) was set as 100. 48 h, the Hsp47 expression was unchanged in the fetal fibroblasts, while in the neonatal fibroblasts, the intenwas 3.3 times greater than that of the non-treated specimen ( Fig. 1 A) . The relative expression level of Hsp47 in the fetal and neonatal fibroblasts at 0 h was 36 h, but not in the fetal cells ( Fig. 1 B, C) .
RT-PCR analysis
The Hsp47 mRNA level slightly decreased during (Fig. 2 B, C) . However, in neonatal fibroblasts , the amount of Hsp47 mRNA after treatment with TGFfor 24 and 36 h was 2 .6-and 3.8-fold higher than that of non-treated cells, respectively ( Fig . 2A) . In the and 2.8-fold increased after 36 and 48 h treatments , respectively (Fig . 2B) , and the procollagen expression was 3.2-fold higher at 24 h (Fig . 2C) .
Thus, the expressions of Hsp47 protein and mRNA preceded by the increase in the Hsp47 and procollagen
Reporter assay
In the neonatal fibroblasts, the luciferase activity fetal fibroblasts, the activity was not altered (Fig. 3) .
This finding was consistent with the results of Western blotting (Fig. 1) and RT-PCR analyses (Fig. 2) 
